^Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-054989 
(43)Date of publication of application : 25.02.1997 



(51)Int CI 


G11B 7/26 




G11B 7/00 




G11B 7/125 




G11B 7/24 


(21)Application number : 08-141634 


(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 04.06.1 996 


(72)Inventor : ABE SHINYA 




KISHI TOSHINORl 


(30)Priority 




Priority number : 07143248 Priority date 


: 09.06.1995 Priority country : JP 



(54) MULTILAYERED OPTICAL DISK AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reproduction-only 
multilayered optical disk of a one-side reading type with 
which substantially the same reproducing waveforms are 
obtainable with the same recording signals and a process for 
producing the same. 

SOLUTION: Master disks 1, 1 formed with pit strings are 
produced by exposing the pulse strings of the light modulated 
according to the signals of the information to be recorded. 
Metal molds 1\ 2' having the bit strings copying these pit 
strings are respectively produced in accordance with these 
master disks 1, 2. The optical disk having plural signal layers 
recorded with the information is formed by changing the 
intensity of the light pulse strings or the lengths of the 
respective pulse at the time of producing the master disk or 
the widths or lengths of the pits at the time of producing this 
optical with each signal layers by producing duplicate 
products 1", 2" in accordance with these metal molds 1\ 2' 
and sticking these products to each other. As a result, the 
quality of the reproducing waveforms of the respective layers 
is assured and the recorded signals are well reproduced. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The multilayer optical disk production method characterized by using what has the width of 
face or length of a pit which is characterized by providing the following, and to which the regenerative 
signal which is equipped with the process which produces an optical disk and is obtained from each 
signal plane as the aforementioned original recording was set so that the same reproduction wave 
might be substantially acquired to the same record signal. The process which produces each original 
recording for signal planes which carried out two or more layer laminating formation of the signal 
plane which forms a pit train in the shape of a concentric circle, and becomes spirally, and formed a 
pit train by making into exposure light the pulse train of the light modulated according to the signal of 
the information which should be recorded in producing the multilayer optical disk which reads a 
reproduction wave in the light which irradiates the laser for reproduction at one of signal planes, and 
is reflected from the base-material front-face side of an optical disk. The process which produces at 
least one metal mold which has the pit train which copied the aforementioned pit train based on the 
aforementioned original recording to each signal plane, respectively, the above — two or more signal 
planes on which the replica was produced based on metal mold, laminating junction of two or more 
replicas was carried out, and information was recorded 

[Claim 2] At the time of exposure of the optical pulse train modulated according to the signal of the 
information which should be recorded in the process which produces each above-mentioned original 
recording for signal planes By changing the amount made late or it brings forward the time of the 
start edge of each optical pulse, or termination in consideration of the relative change of a 
reproduction wave to the signal plane on the basis of the optical pulse train in one of signal planes 
The multilayer optical disk production method according to claim 1 which produces original recording 
so that the width of face or length of a pit may be changed and the same reproduction wave may be 
substantially acquired to the same signal. 

[Claim 3] The multilayer optical disk production method according to claim 2 which makes the same 
the amount made late or it brings forward the time of the start edge and termination, and produces 
original recording about all the aforementioned optical pulses in changing the width of face or length 
of a pit, and producing each original recording for signal planes by changing the amount made late or 
it brings forward the time of the start edge of each optical pulse of the optical pulse train modulated 
according to the signal which should be recorded, and termination. 

[Claim 4] At the time of exposure of the optical pulse train modulated according to the signal of the 
information which should be recorded in the process which produces each above-mentioned original 
recording for signal planes By changing the intensity of each optical pulse in consideration of the 
relative change of a reproduction wave to the signal plane on the basis of the optical pulse train in 
one of signal planes The multilayer optical disk production method according to claim 1 which 
produces original recording so that the width of face or length of a pit may be changed and the same 
reproduction wave may be substantially acquired to the same record si en a I. 

[Claim 5] The multilayer optical disk production method according to claim 4 which makes the same 
all optical intensity of each pulse of the optical pulse train exposed for every aforementioned signal 
plane, and produces original recording in changing the width of face or length of a pit, and producing 
each original recording for signal planes by changing the intensity of each optical pulse of the optical 
pulse train modulated according to the signal which should be recorded. 
[Claim 6] The multilayer optical disk produced by the method according to claim 1 looks at 
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reproduction light from the base-material side which carries out incidence, in the furthest signal 
record layer, a reflective film in addition to it It is the multilayer optical disk only for single-sided 
read-out type reproduction with which a semi-transparent membrane is formed in a signal record 
layer. The multilayer optical disk with which the width of face or length of a pit of each signal plane is 
adjusted so that the same reproduction wave may be substantially acquired to the same signal in 
consideration of the relative change of a reproduction wave to the signal plane on the basis of the 
optical pulse train in one of signal planes. 

[Claim 7] The multilayer optical disk according to claim 6 with which the width of face or length of a 
pit of each signal plane is adjusted so that it may see from the base-material side to which incidence 
of the reproduction light is carried out and the same reproduction wave may be substantially acquired 
to the same record signal in consideration of the relative change of a reproduction wave to the signal 
plane on the basis of the. optical pulse train in the nearest signal record layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of an one side 
reading type multilayer optical disk especially the multilayer optical disk only for reproduction, and its 
production method. 
[0002] 

[Description of the Prior Art] Although the record was in use as media when purchasing a music title 
once, when it entered in the 1980s and CD (compact disk) was released, the alternative to CD from a 
record progressed quickly by the smallness and the ease of handling. Furthermore, recently, from the 
size of the storage capacity, attention in an information-machines-and-equipment field gathers, and it 
has spread through a commercial scene as a CD— ROM (memory only for read— out). On the other 
hand, the optical disk of the type which can carry out record reproduction of the signal is also put in 
practical use. 

[0003] The optical disk with which information was recorded on the pit train allotted in the shape of a 
spiral is used widely by the former CD-ROM, and a high-density optical disk which can record much 
more information by progress of an information society is desired. While making the size of a pit small 
and making density high physically as a densification method of an optical disk, the multilayer optical 
disk with two or more signal record layers is proposed. There are an one side reading method which 
performs reading from the one side of a disk, and a double-sided reading method which performs the 
both sides of a disk to reading in this multilayer optical disk with the reading method, and both 
method is proposed by U.S. Pat. No. 4,450,553. 

[0004] By the way, fundamentally, focal control is carried out and read-out of the information 
recorded in the multilayer optical disk irradiates the laser beam for reproduction so that it may be 
condensed [ be / under / of a base material / letting it pass / it ] in a signal record layer, it detects 
that the reflected light is modulated by change of the irregularity or the reflection factor of a signal 
record layer, or a wave front, and-is performed by restoring the information recorded from the signal. 
Moreover, in order to reproduce the signal of each signal record layer certainly and to separate the 
signal from other signal record layers, the thickness which separates them between each class is 
required, therefore when reproducing each signal record layer, it becomes the same as playing the 
disk of the thickness adding the thickness of the base material to which incidence of the reproduction 
light is carried out, and the thickness between the signal record layers to the layer. 
[0005] 

[Problem(s) to be Solved by the Invention] However, reproduction optical system is constituted so 
that it may be condensed by best only to the thickness of a regular disk, in order to play a high- 
density disk further, short-wavelength-izing of the laser beam for reproduction or high numerical- 
aperture-ization of the objective lens in a regenerative apparatus is achieved, consequently the depth 
of focus is short. For this reason, according to the added thickness, the sizes of the spot of 
reproduction light differ in each signal record layer. On the other hand, a reproduction wave is 
influenced by the size of the condensing spot of reproduction optical system, the pit of the produced 
disk, or the size of a mark. For this reason, if the pit or mark of each signal record layer is produced 
similarly, since the relative relation between the size of the spot of the reproduction light in each 
class, a pit, or the size of a mark will differ for every layer and a reproduction wave will change, there 
is a trouble that the signal recorded on all layers is unreproducible good. 
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[0006] Moreover, depending on the structure and the manufacture method of a record signal plane, 
the concave and the convex of a pit may be reversed on each class with an one side reading method. 
In the method of forming the two-layer optical disk of one sheet by forming reflection or a semi- 
transparent membrane in a duplicate object with the pit train for each signal planes, making the signal 
planes counter, and sticking a duplicate object especially, in order to form the irregularity of the pit of 
each class and to form a semi-transparent membrane or a reflective film on it, the size of a pit 
changes according to the formation state. Therefore, a reproduction wave changes on each class as 
well as the above, and there is a trouble that the signal recorded on all layers is unreproducible good. 
[0007] Then, this invention aims at offering the multilayer optical disk which can acquire the same 
reproduction wave substantially, and its manufacture method by the same record signal. Namely, by 
the same record signal, this invention aims at offering the multilayer optical disk equipped with the 
fitness pit configuration in consideration of the reproducing characteristics of the signal recording 
surface to the laser for reproduction, and its manufacture method so that the same reproduction 
wave can be acquired substantially. 
[0008] 

[Means for Solving the Problem] In order to form the pit of the optimal width of face and length for 
every signal record layer, it is necessary to change the formation conditions of the pit of the original 
recording of each signal record layer used as the basis. Then, this invention carries out two or more 
layer laminating formation of the signal plane which forms a pit train in the shape of a concentric 
circle, and becomes spirally. The pulse train of the light modulated according to the signal of the 
information which should be recorded is made into exposure light in producing the multilayer optical 
disk which reads in the base-material front-face side of an optical disk the reproduction wave from 
light which irradiates the laser for reproduction at one of signal planes, and is reflected. The process 
which produces each original recording for signal planes in which the pit train was formed, and the 
process which produces at least one metal mold which has the pit train which copied the 
aforementioned pit train based on the aforementioned original recording to each signal plane, 
respectively, It has the process which produces a replica based on metal mold and produces the 
optical disk which has two or more signal planes on which laminating junction of two or more replicas 
was carried out, and information was recorded, the above — The regenerative signal obtained from 
each signal plane as the aforementioned original recording offers the multilayer optical disk 
production method characterized by using what has the width of face or length of a pit set up so that 
the same reproduction wave might be substantially acquired to the same record signal. 
[0009] In this invention, original recording irradiates the record light usually modulated by the glass 
disk which applied sensitive material according to the record signal in the shape of a spiral, and is 
created by developing it and forming a pit. The width of face and length of the pit formed in original 
recording are decided by sensitivity to the light of the whole process also including the length of the 
irradiated record luminous intensity or the modulated optical pulse and composition of sensitive 
material, or the conditions of the development. Among these, changing the length of the luminous 
intensity to expose or an optical pulse has a large effect a comparatively easy top. That is, the pit 
which will be formed if record luminous intensity to irradiate is strengthened -becomes large, and the 
pit which will be formed if it weakens becomes small. Moreover, the pit which will be formed if the 
length of an optical pulse is lengthened becomes large, and the pit which will be formed if it shortens 
becomes small. By changing these conditions, the size, i.e., the width of face, and length of a pit which 
are formed about each class can be adjusted, and original recording with the size of the optimal pit 
can be produced to each class. 

[0010] [n the process which produces each above-mentioned original recording for signal planes as a 
desirable operation gestalt of this invention At the time of exposure of the optical pulse train 
modulated according to the signal of the information which should be recorded, the relative change of 
a reproduction wave to the signal plane is taken into consideration on the basis of the optical pulse 
train in one of signal planes. Or it brings forward the time of the start edge of each optica! pulse, or 
termination, by changing the amount made late, the width of face or length of a pit can be changed, 
and original recording can be produced so that the same reproduction wave may be substantially 
acquired to the same signal. In changing the width of face or length of a pit, and producing each 
original recording for signal planes by changing the amount made late, or it brings forward the time of 
the start edge of each optical pulse of the optical pulse train modulated according to the signal which 
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should be recorded especially, and termination, it is good to make the same the amount made late or 
it brings forward the time of the start edge and termination, and. to produce original recording about 
all the aforementioned optical pulses. 

[0011] Moreover, as other operation gestalten, it sets at the process which produces each above- 
mentioned original recording for signal planes. By changing the intensity of each optical pulse in 
consideration of the relative change of a reproduction wave to the signal plane on the basis of the 
optical pulse train in one of signal planes at the time of exposure of the optical pulse train modulated 
according to the signal of the information which should be recorded The width of face or length of a 
pit can be changed, and original recording can also be produced so that the same reproduction wave 
may be substantially acquired to the same record signal. In this case, it is good to make the same all 
optical intensity of each pulse of the optical pulse train exposed for every aforementioned signal 
plane, and to produce original recording in changing the width of face or length of a pit, and producing 
each original recording for signal planes by changing the intensity of each optical pulse of the optical 
pulse train modulated according to the signal which should be recorded. 

[0012] The above-mentioned multilayer optical disk has two or more signal planes, and this invention 
looks at them from the base-material side to which incidence of the reproduction light is carried out. 
in the furthest signal record layer, a reflective film therefore, in addition to it It is the multilayer 
optical disk only for single-sided read-out type reproduction with which a semi-transparent 
membrane is formed in a signal record layer. The multilayer optical disk with which the width of face 
or length of a pit of each signal plane is adjusted is also offered so that the same reproduction wave 
may be substantially acquired to the same signal in consideration of the relative change of a 
reproduction wave to the signal plane on the basis of the optical pulse train in one of signal planes. It 
sees from the base-material side to which incidence of the reproduction light is carried out 
especially, and the multilayer optical disk with which the width of face or length of a pit of each signal 
plane is adjusted is offered so that the same reproduction wave may be substantially acquired to the 
same record signal in consideration of the relative change of a reproduction wave to the signal plane 
on the basis of the optical pulse train in the nearest* signal record layer. 
[0013] 

[Effect of the Invention] According to this invention, the optical disk which can reproduce to fitness 
all the information recorded on two or more signal record layers is realizable by using the above- 
mentioned original recording. Although the size of a pit changes in the multilayer optical disk which 
sticks and is produced according to the formation state of the semi-transparent membrane formed 
on the irregularity of the pit of each class, or a reflective film so that the record signal plane of the 
couple which the pit train of the irregularity reversed especially counters may be formed Since the 
same reproduction wave was substantially acquired to the same record signal, the signal recorded on 
each class can be reproduced good, and a multilayer optical disk with the outstanding property which 
can read information can be produced. " 
[0014] 

[Embodiments of the Invention] First, the production method of a multilayer optical disk is explained 
to be a recording device for producing the original recording used by this invention. The recording 
device used by this invention divides roughly, rotates the glass substrate which applied sensitive 
material, and consists of a mechanism system which moves the recording head which irradiates 
record light to a desired position, and optical system which creates the record light modulated 
according to the signal which should be recorded, and irradiates it. 

[0015] First, a mechanism system consists of the rolling-mechanism system which rotates a glass 
substrate, a sliding-mechanism system which moves a recording head to arbitrary radius positions, 
and a control system which controls those movement complexly. A rolling-mechanism system 
consists of a turntable which adsorbs a glass substrate, and a spindle of the air bearing which rotates 
it. A sliding-mechanism system serves as a slider non-contact by air surfacing from the linear motor 
which moves it, and the length measurement system which measures movement magnitude. A slider 
becomes one shaft from the table section of movable air surfacing along with the guide section and it 
which were fixed, and attaches the recording head for irradiating record light to the arbitrary radius 
positions of a glass substrate. A linear motor is attached in the inferior surface of tongue of a slider, 
and drives the table section by connecting moving part with the table section of a slider. In the length 
measurement system, the laser length measuring machine (product made from Hewlett Packard) is 
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carried, and the movement of the table section of a slider can be detected with the resolution of 
10nm in it. A control system operates complexly an above-mentioned rolling-mechanism system and 
an above-mentioned sliding-mechanism system, specifies a rotational frequency and a track pitch, 
specifies CAV (Constant Angler Velocity), linear velocity, and a track pitch, and operation of CLV 
(Constant Linear Velocity) is possible for it Moreover, a clockwise rotation and a counterclockwise 
rotation are possible also for the hand of cut of a spindle, and delivery in the specification track pitch 
from a periphery and a periphery to [ from the inner circumference of a glass substrate ] the 
direction of inner circumference is possible also about the feed direction of a slide. 
[0016] Furthermore, it also has the voltage setting up function which sets up the outgoing radiation 
intensity in opening and closing of the shutter of record light, and the below-mentioned record light 
on-the-strength adjusting device in the control system, and has the function to perform record 
operation automatically in it by inputting the parameter of record operation. 

[0017] Next, optical system is explained using the block diagram of drawing 7 . Basic composition 
consists of mirrors which connect the move irradiation head, the reflected light monitor from a glass 
substrate, and them containing the light source for record, an optical on-the-strength regulator, an 
optical modulator, a beam expander, a record light on-line-strength monitor, and a focus-control 
system. 

[0018] The light source for record is oscillated on the wavelength of 457.9nm using Ar ion laser 701 
(coherent company make,. Innova307). By adjustment or exchange of a laser mirror, an oscillation on 
the wavelength of 351 nm or 364nm is also possible. 

[0019] While removing change of a typical output to gas laser using noise IT A 702 (KONOPU tex 
company make, LASS-II) which is the element which used the electro-optical effect for the optical 
on-the-strength regulator, the intensity of the transmitted light is adjusted to desired intensity. Noise 
ITA becomes a detector using the photodiode of the silicon system which measures the head which 
allotted the crystal with the electro-optical effect, the polarization beam splitter which separates light 
according to the direction of a wave front, the pick off which reflects a part of transmitted light, and 
the reflected luminous intensity, and a row from the control box and power supply which control 
them. And while removing output change of laser by changing the transmitted light intensity of a 
polarization beam splitter, and adjusting so that both voltage may be made equal by adjusting the 
rotation of a wave front on the voltage inputted into a control box, and the voltage which compares 
the output voltage of a detector and is applied to an element, outgoing radiation intensity is adjusted. 
[0020] The modulator 703 (KONOPU tex company make, 50MHz of bands) which used the electro- 
optical effect also for the optical modulator is used. This consists of the detector which measures 
the detector which measures the head which allotted the crystal with the electro-optical effect, the 
polarization beam splitter which separates light according to the direction of a wave front, the pick off 
which reflects a part of transmitted light, and . its intensity, the pick off which reflects a part of 
reflected light of a polarization beam splitter, and its intensity, a power supply driver which applies 
voltage to a head, and ABC (AutoBias Control) equipment which carries out the automatic regulation 
of the bias point the optimal. A modulator performs ON-OFF of the transmitted light by applying 
voltage to a head according to the binary signal of HIGH or LOW which should be recorded. C-ABC 
which adjusts a bias point as ABC equipment so that the average of the transparency intensity of an 
element may become fixed, The blanking pulse which tells the time of an input being set to LOW 
synchronizing with the signal to modulate is received. In addition to B-ABC which adjusts a bias 
point, it judges that the modulating signal was set to LOW so that the detector output of the 
transmitted light or the reflected light may become the minimum at the time of the pulse, and it also 
has the function to adjust a bias point so that it may become the minimum about the detector output 
at that time automatically. 

[0021] The Kevlar type beam expander constituted from the group and pinhole of the plano-convex 
lens of two sheets is used for the beam expander 705, and it is adjusting the scale factor so that the 
permeability when using an expander may become about 80% of ** of permeability in case there is no 
expander to the objective lens to be used. Moreover, the wave front of a beam is orthopedically 
operated by the pinhole allotted to the focus of the lens by the side of incidence. 

[0022] Furthermore, three mirrors 706 are allotted after the expander as an object for adjustment of 
a head incident-light shaft. Thereby, a steering the parallel displacement biaxial of a beam and gate 
biaxial is made, and can tune finely parallelism adjustment with the movement of the slider mentioned 
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later, and the incidence position to an objective lens. In addition, since the disorder of the wave front 
in reflection by these mirrors affects the size of the spot when condensing, it is desirable to produce 
a mirror using a substrate with a diameter [ of 30mm or more ] and a thickness of 5mm or more. 
[0023] Moreover, by adjusting angle of rotation of 1/2 wavelength plate 704 with which the 
polarization beam splitter (PBS) 707 allotted after the incidence adjustment mirror 706 in order to 
carry out the monitor of the record intensity at the time of record was matched immediately after the 
optical modulator, a part of light is taken out, and it condenses with a lens, and has the composition 
which detects the average intensity of the light received and modulated by the photodetector 715. 
[0024] In order that a move irradiation head may compound the focus-control optical system 712 
carry out table section attachment, are constituted and using the light from the helium-Ne laser 713 
and helium-Ne laser of the above-mentioned slider, and record light, it penetrates 457.9nm of record 
light, and consists of the cube type dichroic mirror 709 which reflects 632. 8nm, a mirror 710 which 
reflects both wavelength, and an objective lens 711 attached in the focal actuator. 
[0025] The focus-control optical system 712 arranges the helium-Ne laser 713 which is the light 
source out of a slider, can adjust an optical axis to the movement of the stage section, and parallel, 
can lead it to the stage section, and can respond to both an oblique-incidence method and an 
astigmatic method as a focus-control method. Moreover, in order to check the condensing state of 
the record light in a glass substrate 716, after a polarization beam splitter 707, the beam splitter 708 
of about 10% of reflection factors is allotted, 10% of private contracts of the reflected light in the 
glass substrate 716 of record light is reflected, it arranges, image formation of the separated light is 
carried out so that the light-receiving side of CCD camera 714 and the front face of a glass 
substrate 716 may serve as confocal using a lens, and a condensing state is checked from the spot 
configuration. 

[0026] The process which produces the multilayer optical disk which has two signal planes is 
explained using drawing 5 from two original recording produced using this equipment. Two original 
recording 1 and 2 for each layers is first produced by the above-mentioned recording device. At this 
time, original recording 2 forms conversely the spiral direction of original recording 1 and a pit train, 
next, the metal mold (La Stampa) which imprinted the pit of each original recording — V and 2' are 
produced and — them — using — injection molding — respectively — thickness — 0.6 — mm — 
one side — a pit — having imprinted — a replica — one — " — two — " — producing . The semi- 
transparent membrane of Au is formed in the field which has a pit in one replica 1"' by sputtering, and 
the reflective film of aluminum is formed in the field which has a pit in another replica 2" by 
sputtering. 

[0027] And both are stuck with the transparent adhesives hardened by acrylic UV irradiation so that 
the thickness of a glue line may be set to 50**10 micrometers so that the fields which have a pit may 
face each other, and the optical disk which can reproduce the two-layer information on the 2nd layer 
which is the 1st layer which is a signal plane of 1" from a side, and 1"2" signal plane is produced. 
[0028] The 2nd layer of the structure of the two-layer optical disk produced by the above-mentioned 
process turns into 66 and the structure which carried out the laminating of the hidden transparent 
base material 67 which are the transparent base material 61 and its signal plane and which is the 
signal plane of 62, a semi-transparent membrane 63, the transparent glue line 64, the reflective film . 
65, and the hidden transparent base material 67 the 1st layer like drawing 6 . Read-out of each signal 
plane is performed from the transparent base-material 61 side. With the structure of this disk, when it 
sees from the transparent base-material 61 side, irregularity has reversed 66 [ layer /1st/ layer / 
2nd ] with 62. The production method of the multilayer optical disk in this invention and the example 
of a multilayer optical disk which were performed using these recording devices and the production 
process of an optical disk are explained. 

[0029] (Example 1) Multilayer optical disk A which has two signal record layers was produced using 
the original recording which changed the width of face and length of a pit by making luminous 
intensity at the time of record of the original recording for the 2nd layer smaller than the original 
recording for the 1st layer as an example 1, as shown in drawing 1 (the 2nd layer being 0.94 when the 
1st layer is set to 1), and changing the luminous intensity at the time of record. A change of record 
intensity was made by changing the input voltage to an optical on-the-strength regulator. The 
recorded signal is a random digital signal which consisted of time Tw=150ns double precision (2T) of 
criteria by one 9 times (9T) the length of this, and a pit train is formed in the shape of a spiral by 
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track pitch 0.79micrometer by the 0.45 micrometers of the shortest pit length by recording in the 
shape of a spiral by linear-velocity [ of 1.5m/s ], and track pitch 0.79micrometer. 
[0030] Multilayer optical disk B which formed the original recording for the 2nd layer and the original 
recording for the 1st layer by the same optical intensity is produced using the same process as this 
optical disk A, and the reproduction wave when carrying out signal regeneration using the 
reproduction optical system of the wavelength of 680nm and numerical aperture 0.6 is shown in 
drawing 2 (usually called an eye pattern). Disk A, (a2), and (b2) are the reproduction waves of Disk B, 
and, in (a1) and (a2), the 1st layer, (b1), and (b2) show [ (a1) and (b1) ] the 2nd layer. By Disk B, the 
direction of (b2) of the 2nd layer is[ the position of the wave corresponding to the shortest pit length 
in a reproduction wave ] high compared with (a2) of the 1st layer. However, by Disk A, the 
reproduction wave of both layers is almost equal. 

[0031] As the two-layer optical disk of production by this example is shown in drawing 6 , the 
irregularity of a pit is reversed by the two-layer eye with the 1st layer, and further, a two-layer eye 
forms aluminum reflective film in irregularity, and is reproduced from aluminum reflective film side. For 
this reason, since the configuration of a pit changes with states, such as a generation configuration of 
aluminum film where the two-layer eye was formed, the sizes of a substantial pit will differ. 
[0032] On the production conditions which used the wave of (a2) of drawing 2 , and (b2) by this 
example, the pit of the 2nd layer means a big pit and a big bird clapper substantially compared with 
the 1st layer. Therefore, by Disk A, luminous intensity at the time of the 2nd~layer original recording 
record was able to be made small, and by having made the pit smaller than the 1st layer form, as 
shown in (a1) of drawing 2 , and (b1), the reproduction wave of both layers was able to be made 
almost equal. . 

[0033] It will become still clearer if contrast with the HARASHIN number examines the above 
operation effect. That is, if the exposure pulse train 1 and the exposure pulse train 2 are set as the 
above-mentioned ratio (1:0. 94) corresponding to the HARASHIN number of the 2T convex-3T 
concave-4T convex-2T concave-3T convex-4T concave-6T concave shown in drawing 9 and the 1st 
signal plane and the 2nd signal plane are formed by the exposure pulse train 1, it will become 
inharmonious as shown in a regenerative signal (1) and (2). Moreover, even if it forms the 1st signal 
plane and the 2nd signal plane by the exposure pulse train 2, it becomes inharmonious like 
regenerative-signal (1) 'and (2)'. However, when a regenerative signal (1), (2), and (1) 'and (2)' are 
compared, the signal and bird clapper whose (1) and (2) 1 corresponded substantially are known. 
[0034] Furthermore, the result which measured the jitter based on these reproduction wave is shown 
in (Table 1). A jitter is the reproduced difference of signal length and regular signal length, and the 
value (sigma/Tw) which broke the standard deviation sigma by Tw shows. 
[Table 1] 
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[0035] (Table 1) shows that the jitter at the time of reproduction was improving and the quality of a 
regenerative signal improved, when the record method of this invention is used. Moreover, it can be 
said that Disk A is an outstanding optical disk with the feature which can read information from each 
class good compared with Disk B. In addition, at this example, although intensity at the time of the 
original recording record for the 2nd layer .was made small, when the position of the wave 
corresponding to the shortest pit of the reproduction wave of the 2nd layer becomes low with the 
production conditions of an optical disk, the property of reproduction optical system, etc. compared 
with the 1st iayer, the same effect can be acquired by making high iuminous intensity at the time of 
the 2nd-layer original recording record. 

[0036] The circuit which minces the start edge and termination of each pulse in the generating circuit 
of the pulse train to expose for 5ns, comes out to it as an example 2, and adjusts length equally is 
added. (Example 2) As shown in drawing 3 , rather than the time of the original recording record for 
the 1st layer, delay the start edge of each pulse of the optical pulse train exposed at the time of the 
original recording record for the 2nd layer, and termination is brought forward, the length of the pulse 
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actually irradiated — shortening (the 2nd signal plane being 80ns (it being 120nm when it is made the 
length on a disk), when it is 50ns (equivalent to 75nm when it is made the length on a disk), each 
amount of pulse shaving at the time of record — 1st signal-plane: — ) Multilayer optical disk C with 
the two-layer signal plane which has the pit where sizes differed on each class was produced using 
two original recording which changed the length of the pulse train exposed on each class. 
[0037] The production process of a disk is as above-mentioned drawing 5 . The wave when 
reproducing optical disk B used in this optical disk C and example 1 with the same reproduction 
optical system as an example 1 is shown in drawing 4 . The signal recorded on optical disk C is the 
same as that of optical disk B. Disk C, (a2), and (b2) are the reproduction waves of Disk B, and, in 
(a1) and (a2), the 1st layer, (b1), and (b2) show [ (a1) and (b1) ] the 2nd layer. It turns out that the 
reproduction wave of each class is almost equal, and optical disk C is shortening the length of an 
exposure pulse, could make the size of the substantial pit of the 2nd layer small like the example 1, 
and was able to make the reproduction wave of both layers almost equal. 

[0038] It will become still clearer if contrast with the HARASHIN number examines the above 
operation effect. Namely, corresponding to the HARASHIN number of the 2T convex— 3T concave-4T 
convex-2T concave-3T convex-4T concave-6T concave shown in drawing 10 , the exposure pulse 
train 1 and the exposure pulse train 2 are set as the rate of a pulse shaving quantitative ratio (50ns : 
80ns). If the 1st signal plane and the 2nd signal plane are formed by the exposure pulse train 1, it will 
become inharmonious as shown in a regenerative signal (1) and (2). Moreover, even if it forms the 1st 
signal plane and the 2nd signal plane by the exposure pulse train 2, it becomes inharmonious like 
regenerative-signal (1) 'and (2)\ However, when a regenerative signal (1), (2), and (1) "and (2)* are 
compared, the signal and bird clapper whose (1) and (2)' corresponded substantially are known. 
[0039] Furthermore, the result which measured the jitter based on these reproduction wave is shown 
in (Table 2). 
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[0040] (Table 2) shows that the jitter at the time of reproduction was improving and the quality of a 
regenerative signal improved, when the method of this invention is used. Moreover, it can be said that 
Disk C is an outstanding optical disk with the feature which can read information from each class 
good compared with Disk B. 

[0041] In addition, although the size of the pit of each original recording was changed in this example 
by changing the position of the start edge and termination of each exposure pulse at the time of the 
original recording record for the 2nd layer, when only the same length changes each exposure pulses 
of all, it is also good to change only the start edge or termination. 

[0042] Moreover, although the exposure pulse train of the original recording for the 2nd layer was 
compared for the 1st layer and shortened in this example When the position of the wave 
corresponding to the shortest pit of the reproduction wave of the 2nd layer becomes low with the 
production conditions of an optical disk, the property of reproduction optical system, etc. compared 
with the 1st layer, the same effect can be acquired by lengthening the exposure pulse train at the 
time of the 2nd-layer original recording record. 

[0043] Furthermore, if it is the multilayer optical disk of the structure which changes the substantial 
basis stock thickness when being separated by thickness with each class and reproducing each class 
also about the two-layer optical disk by the production process and structure of a two-layer optical 
disk in this example, or the multilayer optica! disk which has much more signal record layers, the 
multilayer optical disk production method of this invention is effective, and the multilayer optical disk 
produced as a result is an outstanding multilayer optical disk which can reproduce the information on 
each class good. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the amendment method of the optical pulse train at the time of 
the original recording record in the example 1 of this invention. 

[Drawing 2] It is drawing of the reproduction wave of the multilayer optical disk in the example 1 of 
this invention. 

[Drawing 3] It is drawing explaining the amendment method of the optical pulse train at the time of 
the original recording record in the example 2 of this invention. 

[Drawing 4] It is drawing of the reproduction wave of the multilayer optical disk in the example 2 of 
this invention. 

[Drawing 5] It is process drawing of the manufacture method of the multilayer optical disk in the 
example of this invention. 

[Drawing 6] It is structural drawing of the two-layer optical disk in the example of this invention. 
[Drawing 7] It is the optical-system block diagram of the recording device used in the example of this 
invention. 

[Drawing 8] It is structural drawing of the conventional optical disk. 

[Drawing 9] the [ the HARASHIN number in the example 1 of this invention, the exposure pulse trains 
1 and 2, the 1st, and ] — it is the graph which shows contrast of 2 reproduction wave 
[Drawing 10] the [ the HARASHIN number in the example 2 of this invention, the exposure pulse 
trains 1 and 2, the 1st, and ] — it as the graph which shows contrast of 2 reproduction wave 
[Description of Notations] 

61 67 Transparent base material 

62 1st Signal Record Layer 

63 Semi— transparent Membrane 

64 Transparent Glue Line 

65 Reflective, Film 

66 2nd Signal Record Layer 

701 Ar Ion Laser 

702 Optical on-the-Strength Regulator 

703 Optical Modulator 

704 1/2 Wavelength Plate 

705 Beam Expander 

706 Incident-Light Shaft Adjustment Mirror 

707 Polarization Beam Splitter 

708 Beam Splitter 

709 Dichroic Mirror 

710 Two-Wave Reflective Mirror 

711 Objective Lens 

712 Focus-Control Optical System 

713 Helium-Ne Laser 

714 CCD Camera 

715 Photodetector 

716 Glass Substrate 

81 Transparent Base Material 
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82 Signal Record Layer 

83 Reflective Film 

84 Protective Coat 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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[Drawing 8] 
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[Drawing 4] 
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[Drawing 7] 
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